Therapy with oral continuous progestogens in microdosage is an effective and simpld contraceptive steroidal method , 1966 Rudel et al., 1965) . However, its mechanism of action has not yet been fully clarified. It has been claimed that ovulation is usually preserved, and eventually the main factors conditioning the contraceptive effect are the changes induced on the secretion of the cervical glands (Zafiartu, 1964 (Zafiartu, , 1967 Martinez-Manautou et al, 1966 . This paper attempts to throw further light on the possible antifertility mechanism of this method.
Material and Methods
Twelve young fertile women underwent surgical operation while receiving oral continuous chlormadinone acetate 0.5 mg. contraceptive therapy for 4 to 19 months. Their ages ranged from 32 to 39 years (Table I) .
Before surgery the antioestrogenic effect of the compounds was evaluated by serial vaginal cytology, cervical mucus tests (its tolerance to sperm as seen 6 to 12 hours after coitus), and endometrial histology in the same and/or preceding cycle to the operation. Vaginal smears and Huhner-Sims post-coital tests were done between the 7th and 10th, 13th and 16th, and 22nd and 26th days of the cycle. Endometrial tissue was obtained by biopsy around the 22nd to the 26th day (Noyes et al., 1950) . The 24-hour urinary pregnanediol excretion was studied between the 8th and 14th days and the 22nd and 26th days on those subjects with regular cycles (Sulmovici et al., 1965) .
Laparotomy was done on the 14th, 15th (four women), 16th, 17th, 19th, 21st, 26th, and 27th days of the cycle and in one subject who was amenorrhoeic, the latter symptom persisting after lactation was discontinued. The object was tubal sterilization in 10 patients, and treatment of non-gynaccological conditions in two. Careful macroscopic examination of the uterus, Fallopian tubes, and both ovaries was carried out. Then a substantial wedge biopsy specimen was taken from an area of the gonad where there was definite evidence of some functional activity (mature follicle, cystic follicle, follicular cyst, corpus luteum, etc.). The ovarian tissue was processed for conventional haematoxylin-eosin and van Gieson staining methods in serial sections, as well as histochemical identification of carbohydrates and steroid-converting enzymes. For this purpose part of the biopsy specimen was immediately frozen and sectioned on a cryostat at -20' C., 16 pt, and incubated at 37 C. Techniques were used for demonstration of lactic, succinic, glucose-6-phosphate, 3-,8-hydroxysteroid, and 20-a-hydroxysteroid dehydrogenases. Some ovarian sections were also stained with Sudan black for total lipids (Pupkin et al., 1966) .
The appearance of both ovaries, particularly in respect of their size, aspect and number of cysts, signs of ovulation, and presence of corpora lutea, was carefully recorded. The geminal epithelium, ovarian cortex stroma, characteristics of follicles, cysts, with or without luteinization of the theca interna, were also studied histologically.
Follicles were classified as: " primary " (I), when the egg-cell was surrounded by a single layer of flat epithelium; " secondary " (II), if one or more stratified granulosa cell layers were present; " tertiary " (III) (Zafiartu et al., 1965 .
Finally, in 10 women surgery was performed 12 to 20 hours after coitus. One oviduct was immediately flushed with buffered physiological saline or Ringer-Locke solution, and the fluid and its centrifugate were examined for the presence of spermatozoa.
Results
Since these women were young, and were known to be fertile, we may presume that they had ovulatory cycles before the contraceptive therapy was started (with the exception of three subjects in whom it was started while they were lactating and amenorrhoeic). Macroscopically the uterus and Fallopian tubes in these Women were normal. The morphological findings in the oviduct will be reported elsewhere. Ovaries were also anatomically normal; small cystic follicles, less than 0.5 cm. in diameter, were usually present in one or both ovaries; larger follicular cysts were observed in Cases 9 and 10. One patient (Case 11) ad a dermoid cyst, which clearly was not related to the contraceptive therapy.
The incidence of the main ovarian units seen in the histological study is summarized in Table II . It will be noted that there were from few to abundant primary and secondary follicles, and one to several "vesicular" follicles, while a Graafian follicle was usually found as well.
Ruptured mature follicles or a corpus luteum, or both, in a proliferative stage were present in five subjects; these should be regarded as signs of recent ovulation. In Case 6 there was a mature corpus luteum, with initial evidence of regression (Table   II) . On the other hand, in six women undergoing operation between the 15th and the 27th day no signs of ovulation were found. An old corpus luteum in advanced regression was found in Case 10; it was a regressive structure, possibly from a previous ovulatory cycle. Our normal urinary 24-hour pregnanediol level in subjects who were having ovulatory cycles with an active corpus luteum found at operation has been over 1.5 to 2 mg. There was a positive correlation between the histological findings of a ruptured follicle or active corpus luteum and the pregnanediol excretion in five of the women studied (Tables I and II) .
The enzymatic activity of dehydrogenases concerned in carbohydrate metabolism was found in all the ovarian morphological units with the exception of the corpus albicans. The highest activity was observed in the corpus luteum, theca interna of atretic follicles, and Graafian follicles. Mild to moderate enzymatic activity for 3-,8-hydroxysteroid dehydrogenase was present in the luteinized theca of Graafian and atretic follicles.
In these conditions, no 20-a-hydroxysteroid dehydrogenase activity was found.
The presence of 20-a-hydroxysteroid dehydrogenase has considerable functional significance in dating the human corpus luteum. Our experience with this technique is still limited. The histochemical evaluation of 20-a-hydroxysteroid dehydrogenase in proliferative, mature, or regressive corpus luteum in these and other subjects treated with progestogens, as compared with a non-treated control group, will be reported later.
The search for sperms in the flushing fluid from the Fallopian tubes wag negative. In fact, no spermatozoa were seen under microscopical examination of smears from the centrifugate or by direct examination of the fluid in 10 women; in six the test was done on the 14th to the 17th day of the cycle. On the other hand, the same method applied in similar conditions in women who were using nylon intrauterine devices for contraception showed positive findings.
Discussion
Our findings confirm previous observations on the weak but evident antioestrogenic effect, with persistence of ovulation, in a significant number of women receiving oral continuous lowdosage contraceptive therapy with chlormadinone acetate.
Cervical mucous changes and hostility to spermatozoa are dearly shown in this study, but they are not fully consistent.
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In a few observations motile sperms were seen. Nevertheless, no spermatozoa were found in the fluid recovered from washing the Fallopian tubes, so that it may be suggested that chlormadinone acetate prevented the ascent of spermatozoa.
The antifertility effect of the therapy was also evident at the endometrium level in most subjects.
The contraceptive progestogen does not modify the anatomy of the uterus, Fallopian tubes, and ovaries. No significant deviation from normal was observed by us. The incidence of follicular cysts was not higher than that found in normal subjects who are ovulating (Zaftartu et at., 1965 (Zaftartu et at., , 1967 . Ovulation had evidently taken place in six women. Timing of surgery was too early for conclusions about anovulation in three subjects (Cases 10, 11, and 12), but it seems reasonable to assume that it had not occurred in the cycle during which they underwent operation.
With the histological and histochemical methods used no definite morphological damage was observed in our material, though the duration of therapy was rather short for conclusions to be made.
It seems evident, therefore, that chlormadinone acetate in microdosage inhibits fertility by interfering at the levels of the cervical glands, endometrium, and, possibly, endosalpinx.
Occasionally it also inhibits ovulation in certain more sensitive subjects. The presence of developing and Graafian follicles in these circumstances, as well as theca luteinization in atretic follicles, suggests that the gonadotropic effects of folliclestimulating hormone and the luteinizing hormone are not fully blocked. It might be expected that the use of a quantitative method of luteinizing hormone assay might provide important information in this context. Some stromal fibrosis and increased atresia of follicles has been reported by Plate (1966) and Zussman et al. (1967) but not by Cremades et al. (1966 ), Ryan et al. (1964 , and Maqueo and Goldzieher (1966) in ovaries from patients treated with " combined" oestrogen/progestogen contraceptive therapy. With the histological techniques used we have not observed definite hyperplasia or fibrosis of the ovarian cortical stroma or a significant disturbance of the atresic process. Nevertheless, it seemed evident that this therapy interfered with the control of ovarian function at least in some individuals.
Summar
Twelve young fertile women underwent surgical operation while under oral continuous chlormadinone acetate 0.5 mg. daily as contraceptive therapy. They had received the compound for 4 to 19 months.
Studies of cervical mucus, tolerance to sperms, endometrium histology, and urinary pregnanediol excretion before surgery demonstrated the existence of an antioestrogenic effect, while ovulation was preserved in some of these subjects. Macroscopic examination of both ovaries and the histological study of ovarian tissue obtained by biopsy confirmed the presence of ovulation in six subjects. The timing of operation was not adequate for diagnosis of anovulation in two or possibly three subjects, but anovulation was evident in three women.
It is postulated that certain subjects are more sensitive to the progestogen in low dosage ; in such women prolonged menstrual cycles and anovulation are observed.
In 10 subjects no spermatozoa were found on flushing the oviduct from 12 to 20 hours after coitus. (Kleitman, 1963) . Changes in the adult pattern have been studied less extensively; however, careful observations based on self-kept records (Lewis and Masterton, 1957) have shown that in unusual environments there are changes in both the duration and distribution of the sleep taken. Williams (1959) , for example, reported that a brief stay at altitudes of over 10,000 ft. (3,050 m.) was sufficient to prolong the duration of sleep significantly in some subjects. Living in polar or subpolar regions had a rather different effect in that the duration of sleep was fairly constant, but it was taken at almost any hour of the day rather than during the customary hours of sleep at night-time (Lewis, 1961; Lewis and Masterton, 1957; Ross, 1962) .
More recent work has suggested that occupational stress may enforce a shortened duration of sleep, particularly in hospital medical staff (Masterton, 1965a (Masterton, , 1965b , to such an extent that a "sleep debt" was accumulated which was paid off during holiday periods. This was also found to be true of students, schoolchildren, and office workers (Masterton, 1965b) .
In all of these studies and others (McGhie and Russell, 1962) there was wide variation between individuals in both the duration of sleep taken and in its distribution over the 24 hours of the day. There has been some suggestion that this may be due to personal factors such as age and sex. Best and Taylor (1952) stated that older people needed or took less sleep than younger people. This has been questioned, however (Tiller, 1964) . It has also been shown that females claimed to get less satisfactory sleep than males (McGhie and Russell, 1962 
